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Space environment has been regarded as one of the most ''comfortable'' environments for crystal growth. This is because 20% of space-grown crystals have shown better perfection than earth-grown crystals, though no convincing answer has been given to explain ''why?''. We have investigated how defects are formed in protein (lysozyme) crystals by in-situ observation, employing phaseshift interferometry, confocal differential interferometry and some other phase-sensitive microscopy [1, 2] . Since these optics are capable of resolving mono-molecular growth and dissolution steps, direct observation of step movement followed by the slight dissolution has been made at molecular resolution. In order to reveal the defects, short-time dissolution has been applied to the mono-molecular growth steps to reveal the character of the defects generated during the movement of these steps. We found by dissolution, at least two types: dislocation pits and shallow pits which related to micro-defects which, we suppose, are the origin of the mosaicity of protein crystals. It was found that more numbers of micro-defects are generated in a single step formed by 2D nucleation than in the steps generated by spiral growth from a dislocation. The spiral steps were found to move faster with less impurity effects in the spiral step shape. In conclusions, more impurities (dimmers) are incorporated to lysozyme crystals with the help of convection or flow under gravity, which would give rise to the formation of micro-defects in the crystal. The number of defects generated in crystals is closely related to the time for the step to be exposed in the solution. The author thanks to Japan Space Forum (JSF) for the financial support.
